The aim of mine closure works is usually to minimise residual liability to enable the responsibility for land management to be transferred to a custodial authority. 
Introduction
Mineral development in Western Australia is regulated and administered under the Western Australian Mining Act 1978 and mining tenure is issued pursuant to the Mining Act. Once mineral development is complete closure works are typically implemented, whereby mining infrastructure is removed and disturbed areas are rehabilitated. Typically the aim of closure works is to minimise residual liability to enable the responsibility for land management to be transferred to a custodial authority. For mining tenure in Western Australia this would normally mean relinquishment to the State Government.
The accepted approach to relinquish mining tenure after closure works is to measure rehabilitation performance against agreed objectives and criteria over a period of time, in order to demonstrate success to key stakeholders (DMP & EPA 2015) .
Current approach
In Western Australia, as in other jurisdictions around the world, the State Government or relevant custodial authority may be unwilling to inherit the responsibility for managing closed mines and ongoing closure liabilities 'in perpetuity'. As such a mine operator can get caught in a cycle of post closure maintenance, monitoring and reporting for a closed mine, with no agreed end point. Self-perpetuating funds can provide financial surety in the event of foreseen or unforeseen closure risks, provide for organisation and management of a custodial body, provide an ongoing benefit to the community or the environment, and can fund ongoing security and maintenance for a closed mine. Examples of such initiatives can be found at the Ok Tedi, Kelian and Minahasa Raya mines as discussed in Section 3.1 of this paper.
Self-perpetuating funds can disburse interest annually whilst preserving the principal amount. Interest disbursements can be used by the custodial authority to perform functions required to maintain and secure the closed mine. The principal amount could be deployed if required, to respond to future environmental or social impacts. The size of a mine operator's contribution to such a funding initiative can be based upon estimates of risk cost for the closed mine, where the financial surety should adequately cover the potential risk cost.
For a mine operator the business case is strong: post closure costs can be avoided via timely and coordinated relinquishment of mining tenure, in return for the establishment of or contribution to a funding initiative to support custodial transfer or other priority activities. For example, the operating expense for a modestly sized closed mine with no major environmental or social issues may exceed AUD 500,000 per annum. If a mine operator could reduce the post-closure period by 10 years; this would equate to a saving of AUD 5,000,000. Such an amount might make a more effectual contribution to the long-term management of a closed mine via a self-perpetuating funding arrangement.
The adoption of such an approach should be contingent upon the mine operator achieving very high mine closure and rehabilitation standards, and residual risks for a closed mine being minimised sufficiently to facilitate custodial transfer.
Examples
There are numerous examples from around the world where mine operators have established or plan to establish long-term, self-perpetuating funds as a mechanism to facilitate custodial transfer of mining areas and timely relinquishment of mining tenure. Examples from the Ok Tedi, Kelian and Minahasa Raya mines are presented below.
Ok Tedi mine
The Ok Tedi mine is located in the upper catchment of the Fly River System in the Western Province of Papua New Guinea (PNG). The Ok Tedi mine produces copper and gold, and is operated by Ok Tedi Mining Limited (OTML). OTML have developed closure objectives and criteria to demonstrate closure performance to key stakeholders. The closure objectives and criteria form the basis of the relinquishment process and once they have been achieved, the Independent State of PNG will accept that closure risks have been sufficiently minimised and allow OTML to relinquish their mining tenure (Mackenzie et al. 2010) .
OTML propose to establish two endowment funds to provide for basic security and maintenance of key areas after relinquishment. The endowment funds will be held in perpetuity and aim to provide for (a) basic long term security so that unauthorised access, clearing and excavation in rehabilitated areas are minimised and (b) basic long term maintenance of rehabilitated areas including surface water controls, erosion gullies and revegetation (Mackenzie et al. 2010 ).
Provision has been made for both endowment funds within OTMLs closure cost estimate. The size of each fund has been calculated so that a number of community members are paid a wage in return for providing basic security and maintenance for two key areas. Furthermore the principal amount could be accessed to fund a response to an impact after mine closure if required (Mackenzie et al. 2010 ).
The procedure for disbursements from these funds will involve annual checks to ensure that the community have been managing the land in accordance with the purpose of the funds. If the land has not been managed appropriately, disbursements will not be made. It is proposed that the clan members to be involved in this scheme will also be involved in closure and rehabilitation planning and implementation. The participants will therefore have the skills and knowledge to enable the concept to be effective (Mackenzie et al. 2010 ).
OTML included a risk based contingency and risk mitigation allowance within their closure cost estimate. The contingency allowance was calculated from an estimate of post-closure risk cost and likelihood. The mitigation allowance was calculated from an assessment of the cost-effectiveness of risk mitigation actions (Mackenzie et al. 2010 ).
Kelian mine
The Kelian mine (Kelian) was a large gold mine in East Kalimantan, Indonesia. Kelian was owned and operated by Kelian Equatorial Mining (KEM) and was closed in 2005. KEM aimed to relinquish the Contract of Work (COW) mining area to the State using monitoring data to demonstrate compliance with agreed closure objectives and criteria (OTML 2009).
KEM established a Closure Foundation to fund ongoing (a) forest protection and (b) community transition after relinquishment. The Closure Foundation Board was to comprise representatives from KEM and its owners, National and Local Government, and NGO/Academia (OTML 2009).
A forest protection endowment fund was established to provide for long-term monitoring, maintenance and protection of the COW area. PT Hutan Lindung Kelian Lestari (HLKL) was established as the post-closure institution to administer this fund. The role of PT HLKL was to coordinate monitoring, maintenance, forest protection and ranger patrols around the COW. The PT HLKL Board was to comprise representatives from the Provincial and National Government, KEM, an environmental NGO and from the community (OTML 2009).
A community transition endowment fund was established to support the community in the transition from a mining economy. Yayason Anum Lio (YAL) was established as the community foundation to administer this fund. YAL was focussed on the development and management of an agricultural school to teach students to grow food to support their families. The land and the school are owned by YAL and students attend the school free-of-charge. The fund provides for all operating and maintenance costs for the school (OTML 2009).
YAL were working to identify other local programs to support, including food security, health, culture and education (OTML 2009).
The YAL Board was to comprise representatives from KEM and its owners, Local Government, an International Development Agency, a local NGO and the community. It was thought that over time the YAL foundation may receive additional funding from external donors and income generating projects (OTML 2009).
Minahasa Raya
Minahasa Raya ( 
Conclusion
Self-perpetuating funds and other mechanisms that buffer the exposure that a custodial authority has to residual liabilities and risks, in concert with demonstrated closure success, may encourage regulators including those in Western Australia to more readily consider relinquishment applications for mining tenure.
Self-perpetuating funds can disburse interest annually whilst preserving the principal amount. Interest disbursements can be used by the custodial authority to perform functions required to maintain and secure the closed mine. The principal amount could be deployed, if required, to respond to future environmental or social impacts.
Post-closure costs can be avoided for a mine operator via timely and coordinated relinquishment of mining tenure, in return for the establishment of or contribution to a funding initiative to support custodial transfer or other priority activities. The size of a mine operator's contribution to such a funding initiative should be based upon estimates of risk, where the financial surety should adequately cover the potential risk cost.
The adoption of such an approach should be contingent upon very high mine closure and rehabilitation standards being achieved, and residual risks for a closed mine being minimised sufficient to facilitate custodial transfer.
